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Abstract 
 

This study was conducted to evaluate the effects of different levels of Terbutaline and L-carnitine 

on the growth performance, carcass traits, blood parameters and immune system  of broiler 

chickens. A total of 240  one-day old commercial Ross 308 broiler chickens were used in a 

completely randomized design study with four treatments  :(1) control diet (no supplement), (2) 

basal diet supplemented with 20 mg Terbutaline per kg diet, (3) basal diet supplemented with L-

carnitine 250 mg per kg diet and (4) basal diet supplemented with 10 mg Terbutaline per kg diet 

 +L-carnitine 100 mg per kg diet, with six replicates per treatment. Addition of Terbutaline and 

L-carnitine was found to increase (p<0.05) body weight of chickens at 42 d of age in comparison 

to chickens in the control group. Significant differences (p<0.05) in feed intake was also 

observed between control and Terbutaline + L-carnitine treatments. Furthermore, the addition of 

Terbutaline and L-carnitine decreased (p<0.05) FCR in comparison to the control group. Broilers 

receiving Terbutaline and L-carnitine had higher liver, gizzard, spleen and bursa of Fabricius and 

lower abdominal fat relative to body weight compared to the control group. Birds which received 

Terbutaline and L-carnitine had the lowest total cholesterol, HDL and LDL concentrations in 

comparison to the control group. Birds receiving Terbutaline + L-carnitine had the highest anti 

body Influenza and Newcastle titres at 18 and 28 d compared to the other groups. In conclusion, 

these results demonstrate that Terbutaline and L-carnitine and its combination improved broiler 

performance, carcass characteristics by decreasing abdominal fat and enhanced immune system 

of broiler chickens at 42 d of age. 
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Introduction 
 

Excessive carcass fat accumulation, 

particularly in the abdominal and visceral 

areas, is one of the major concerns of broiler 

producers. This fat is generally undesirable 

for consumers and represents a waste product 

to the poultry processor. Numerous attempts 

have been made to minimize this fat  

accumulation, either genetically or by dietary 

manipulation, with different degrees of 

success. Dietary  L-carnitine and B-

adrenergic  agonists  were found to enhance 

leanness in livestock species and would not 

likely represent a credible  risk to the 

consumers of edible tissues of properly 

treated animals  (Abolghasemi et al., 2007; 

Smith, 1998). The β-adrenergic agonists are 

used to increase growth and muscle 

development of farm animals (Duquett et al., 
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1988). The function of these compounds is 

similar to catecholamine (Ansari-pirsaraei et 

al., 2007). Reduction of fat content in animal 

body without any change on the bone mass 

and organs are important response of beta 

agonist in animal diet (Beerman, 2002). 

Apparently, the mechanism of this effect 

occurs through two metabolic pathways: 

reduction in lipogenesis and/or increase in 

lipolysis (Ferreira et al., 2013). In several 

experiments,  β-adrenergic agonists 

(cimaterol) supplementation to broiler chicks 

as summarized by Dalrymple and Ingle 

(1990), a consistent increase in weight gain 

was observed. Also the β-adrenergic agonist 

L340, 333 was found to increase weight gain 

of broilers (Duquette et al., 1988) while 

Merkly and Cartwright (1989) did not 

observe any significant effect of 0.25 ppm 

cimaterol on weight gain of broilers. Because 

the growth-promoting effect of β-adrenergic 

agonists is likely to be dependent on its type, 

dosage, and possibly also on strain of 

broilers, those factors may account for the 

apparent discrepancies between broilers. The 

degree of fat reduction by β-adrenergic 

agonists in broiler chickens was more evident 

in subcutaneous fat content in the animal 

body than abdominal fat (Zamiri and Ehsani, 

1995).   In accordance with the effects of β-

adrenergic agonists on fatty deposits in all 

domestic animal species and in small 

laboratory animals, fat deposition was 

pronounced after prolonged supplementation 

with clenbuterol, indicating that, at least for 

this parameter, clenbuterol is not a transient 

effect. According to Merkly and Cartwright 

(1989) Β-adrenergic agonist properties of 

reduced fat, at least in poultry, are more 

likely due to the reduction in adipocyte cell 

size than in adipocyte number. Other studies 

showed that β-agonists increased skeletal 

muscle mass, protein deposition, carcass 

yield and decreased carcass fat of broiler 

chickens (Malucelli et al., 1994; Zare 

Shahneh et al., 2001). The positive effects of 

β-agonists on performance and repartitioning 

in livestock animals, including poultry, have 

been documented (Wellenreiter, 1991; Smith, 

1998). The positive effects of β-agonists 

were more pronounced in sheep and cattle, 

which is in contrast to birds and pigs having 

low and intermediate activity, respectively 

(Gwartney et al., 1991). Although the 

responses vary according to the species, the 

type of β-agonist used and duration of 

treatment may also be involved (Zare 

Shahneh et al., 2001). Futher more 

investigations showed that addition of 

Terbutaline (a  beta adrenergic agonist) on 

broiler chickens diet, didn’t affect daily 

weight gain, but FCR of male chicks was 

reduced for 5 and10 mg/kg Terbutaline 

treatments compared with the control group 

(Abolghasemi et al., 2007). Other studies 

showed that Terbutaline increased the 

relative weights of breast and drumstick 

muscles, plasma levels of free fatty acids and 

significantly decreased abdominal fat on 

Japanese quails (Boostan et al., 2015). 

L-carnitine is biosynthesized  in the 

kidneys and liver from lysine and methionine 

amino acids, and it is formed with 

contributions from vitamins ascorbate, 

niacin, pyridoxine and folic acid, as well as 

iron (Golzar Adabi et al., 2011). It has been 

reported that L-carnitine has two major 

functions. The best known is to facilitate the 

transport of long-chain fatty acids across the 

inner mitochondrial membrane. L-carnitine 

also facilitates the removal of short and 

medium-chain fatty acids from the 

mitochondria that accumulate as a result of 

normal and abnormal metabolism (Buyse et 

al., 2001; Xu et al., 2003). Thus, dietary 

supplementation of L-carnitine promotes the 

β-oxidation of these fatty acids in order to 

generate adenosine triphosphate (ATP) 

energy and improve energy utilization (Rabie 

et al., 1997a; Corduk et al., 2007). 

Consequently, L-carnitine supplementation 

in diets reduces the amount of long-chain 
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fatty acids availability for esterification to 

triacylglycerols and storage in the adipose 

tissue (Barker and Sell, 1994; Xu et al., 

2003). As indicated by previous research, L-

carnitine can reduce body fat in pigs (Newton 

and Haydon, 1989; Owen et al., 1996; 

Kachura et al., 1995; Kaudo et al., 1995). 

Results indicated the effects of L-carnitine on 

chickens were varied. Cartwright (1988) 

reported that L-carnitine did not affect 

abdominal fat in broiler chickens during 5 to 

7 weeks of age. Moreover, Rabie et al. 

(1997a), Rabie and Szilagri (1998) and Xu et 

al. (2003) found that L-carnitine reduced 

abdominal fat content and increased breast 

muscle yield and leg meat yield. To our 

knowledge, the effects of Terbutaline and L-

carnitine on the growth performance, carcass 

traits, blood parameters and immune system 

of broiler chickens have not been addressed 

previously. Therefore, this study aimed to 

evaluate the effects of different levels  of 

Terbutaline and L-carnitine on the growth 

performance, carcass traits, blood parameters 

and immune system of broiler chickens. 

 

 

 

 

 

 

Materials and Methods 
 

Birds and Housing 

 

In this study, 240  one-day old male and 

female commercial Ross 308 broiler chickens 

of mixed gender were used in a completely 

randomized design study with four 

treatments and 6 replicates of 10 birds per 

replicate which were reared on the floor pens 

for 42 d.  Feed and water were supplied ad 

libitum. Brooding temperature in the first wk 

of life was 32°C and decreased to 25°C until 

the end of the study. During the first wk, 23 h 

of light was provided with a reduction to 20 h 

afterward. 

 

Dietary Treatments 

 

The dietary treatments were: (1) control 

diet (no supplement), (2) basal diet 

supplemented with 20 mg Terbutaline per kg, 

(3) basal diet supplemented with L-carnitine 

250 mg per kg diet., and (4) basal diet 

supplemented with 10 mg Terbutaline per kg 

 +L-carnitine 100 mg per kg diet.. The chicks 

were fed with the starter diets from day 1 to 

21 and grower feed from day 22 to 42 (Table 

1). Diets were formulated and considered as 

control according to the recommendation of 

National Research Council (NRC, 1994).

 

Table 1: Composition of diets (percent of dry matter) 

 

Ingredient  Starter (1-21 d) Grower (22-42 d) 

Corn 61.0 58.7 

Soybean meal 29 30 

Wheat bran 5 5 

Fish meal - 2 

Soybean oil 2 1 

Oyster shell meal                           1 1.5 

DCP      1.07 1 
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(Continue) Table 1: Composition of diets (percent of dry matter) 

 

Ingredient  Starter (1-21 d) Grower (22-42 d) 

Dl-Methionine                              0.13 0.10 

L- lysine                                        0.25 0.15 

Salt 0.25 0.10 

Coccidiostat (Maduramicin) - 0.05 

Calculated nutrient content   

ME (kcal/kg)             2850 2950 

Crude protein (%)       20.48 18.44 

Crude fiber (%)      

Lysine (%)     

Methionine + Cystine (%) 

3.89 

1.68   

0.87             

      

3.81 

1.25 

  0.83 

1Vitamin and mineral provided per kilogram of diet: vitamin A, 3600 Iu; vitamin D3, 800000 Iu;  

vitamin E, 7200 Iu; vitamin K3, 800 mg; vitamin B1, 720mg; vitamin B9, 400mg;  

vitamin biotin, 40mg; vitamin B2, 2640mg; vitamin B3, 400mg; vitamin B5, 12000mg; vitamin B6,  

1200mg; vitamin B12, 6mg; choline chloride, 200000mg; Mn, 40000mg; Fe, 20000mg; Zn,  

40000mg; Cu, 4000mg; I, 400mg, Se, 80mg 

 

All floor-pens measured 1.3 × 2.5 m and 

had about 5 cm of built-up litter top-dressed 

with new wood shavings. Birds were 

vaccinated routinely against infectious 

bronchitis, Newcastle and Gambaro diseases, 

but no medication was administered during 

the entire experimental period. 

 

Parameter Measurement 

 

Birds were weighed weekly and final 

body weight for each bird was calculated. 

Feed intake and feed conversion ratio (FCR) 

were calculated weekly. At the end of 42 d of 

age, two birds were sampled randomly from 

each replicate. The chickens were killed and 

weights of internal organs (liver, heart, 

gizzard, spleen, Bursa of fabricius, 

Provintriculus) and abdominal fat were 

recorded as percent of live body weight. 

Total carcass weight was recorded and each 

carcass was split into four cuts. Breasts and 

thighs were each cut and weight was 

recorded. Weights of wings, neck and head 

were also recorded. 

 

 

Blood Biochemical Parameters 

 

Two 42 day-old birds per  replicate were 

randomly chosen, then slaughtered and blood 

samples were collected into vials containing 

ethylenediamine tetraacetic acid (EDTA) and 

centrifuged for 20  min at 1500 rpm to 

separate the serum. The serum samples were 

stored at -20 
o
C for the analysis of serum 

glucose (Coles, 1986), total protein (Wotton, 

1964), uric acid (Trinder, 1969), total 

cholesterol, HDL cholesterol, LDL 

cholesterol and triglycerides concentrations 

(Franey and Elias, 1986). 

 

Immune System 

 

Two 18 and 28 day-old birds per 

replicate were randomly chosen  and blood 

samples were collected from the brachial 

vein and centrifuged for 20 min at 1500 rpm 

to obtain serum. Antibody titers  against 

Newcastle and influenza viruses were 

measured using  Hemagglutination inhibition 

test.  
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Statistical Analysis  

 

All data were analyzed using the one-

way ANOVA procedure of SAS (SAS, 

2000). Differences between means were 

analyzed with Duncan's multiple range test. 

The significant difference statements were 

based on the probability of p<0.05, unless 

explained in another way. 

 

Results and Discussion 
 

Terbutaline L-carnitine diet 

supplementation with Terbutaline and L-

carnitine statistically increased (p<0.05) body 

weight at 42 days of age of chicks in 

comparison to the  control chicks (Table 2). 

Treatment of Terbutaline + L-carnitine had 

the highest total body weight  (2490 g), and 

the lowest total body weight was observed in 

the control group (2370 g). Significant 

differences in feed intake between control 

and Terbutaline + L-carnitine treatment was 

also observed. Broilers receiving different 

levels fo Terbutaline and L-carnitine had 

higher body weight and feed intake 

compared to the control  group. Treatment of 

Terbutaline + L-carnitine had the lowest FCR 

(1.82), and the highest FCR was observed in 

the Terbutaline and L-carnitine groups 

(1.84). 

 

Table 2: Effect of different Levels of Terbutaline and L-carnitine on the growth performance  

(mean ± se) of broiler chickens at 42 days of age  

 

Parameter Control 

 

Control    

 

Terbutaline L-carnitine Terbutaline +  

L-carnitine 

Final body 

weight (g)  

2370 ±113.51
b
 2380 ±118.56

b
 2450 ±116.32

a
 2490 ±115.19

a
 

Feed intake (g)  4360 ±382.26
b
 4390 ± 346.44

b
 4530 ±358.22

a
 4550 ± 375.85

a
 

FCR 1.83 ± 0.03 1.84 ± 0.05 1.84 ± 0.07 1.82 ± 0.06 
abc

Means on the same row with different superscripts are significantly different (p˂0.05);  

 

TerbutalineL-carnitine No significant 

differences (p>0.05) in heart, liver, gizzard, 

spleen, bursa of Fabricius, provintriculus and 

abdominal fat relative weights were detected 

among control and other treatments (Tables 3 

and 4).  Broilers receiving Terbutaline and L-

carnitine had higher liver, gizzard, spleen and 

bursa of Fabricius relative weight compared 

to the control group. The highest relative 

weight of bursa Fabricius was shown in the 

group fed with Terbutaline + L-carnitine in 

the diet (0.18) and the lowest was in the 

control group (0.12).Adding Terbutaline + L-

carnitine resulted in the lowest abdominal fat 

(1.72), and the highest abdominal fat weight 

was observed in the control group (1.83). The 

highest relative weight of gizzard was shown 

in group fed with L-carnitine in the diet 

(2.78) and the lowest of this was shown in 

the control group (2.70). 
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Table 3: Effect of different levels of Terbutaline and L-carnitine on internal organs mass ( 

means± se) of broiler chickens at 42 days of age (% live weight) 

 

Parameter  

 

Control    

 

Terbutaline L-carnitine Terbutaline +   

L-carnitine 

Heart                          0.55 ± 0.012 0.53 ± 0.012 0.56 ± 0.011 0.55 ± 0.014 

Liver   3.32
 
±0.016 3.35

 
±0.018 3.37±0.017 3.38±0.016 

Gizzard 2.70 ±0.011 2.72 ±0.013 2.78 ±0.013 2.75±0.014 

Spleen 0.16 ±0.013 0.18 ±0.014 0.17 ±0.016 0.18±0.015 

Bursa of 

Fabricius                        

0.12 ±0.011 0.17 ±0.014 0.15 ±0.015 0.18±0.016 

Provintriculus 0.38 ±0.017 0.35 ±0.016 0.37 ±0.017 0.38±0.018 

Abdominal Fat 1.83
 
±0.013

 
 1.78 ±0.012

 
 1.75±0.011

 
 1.72±0.012

 
 

abc
Means on the same row with different superscripts are significantly different (p˂0.05)  

 

The highest edible cuts as thigh relative 

weights were observed in chicks receiving L-

carnitine in diet  (24.87) and the lowest of 

these were observed in control group (22.38) 

(Table 4).. Further results showed that  the 

lowest breast (30.58) was shown in the 

control group and the highest breast relative 

weight (32.28) was shown in L-carnitine 

group. However, there was no significant 

effect in thigh and breast relative weights 

between control and the other groups. Birds 

receiving Terbutaline + L-carnitine had the 

highest wing relative weights (7.83) 

compared to the other groups and the lowest 

relative weights of wing (7.28) was observed 

in the control group. The highest wing 

relative weight of head (2.63) were observed 

in birds which received Terbutaline and the 

lowest relative weight of head (2.35) was 

observed in the control group. However, 

there were no significant effects in wing and 

head relative weights between control and 

the other groups. 

 

Table 4: Effect of different levels of Terbutaline and L-carnitine on carcass characteristics (mean 

± se) of broiler chickens at 42 days of age  

 

Parameter (g)  

 

Control    

 

Terbutaline L-carnitine Terbutaline +  

L-carnitine 

     

Thighs 22.38 ± 0.75 23.52
 
± 0.78 24.87

 
± 0.72 23.75

 
 ± 0.75 

Breast                           30.58
 
±0.52 31.42 ± 0.55 32.28

  
± 0.56 30.87

 
± 0.58 

Neck  5.48 ±0.32 5.60 ±0.38 5.37 ±0.35 5.53 ± 0.37 

Wing 7.28±0.15 7.58 ±0.17 7.42 ±0.16 7.83 ± 0.18 

Head 2.35 ±0.03 2.63 ±0.05 2.58 ±0.02 2.48 ± 0.04 

Total carcass 

weight 

1468 ±17.53
b
 1492±17.68

b
 1565 ±17.63

a
 1484 ± 17.75

b
 

abc
Means on the same row with different superscripts are significantly different (p˂0.05 

 

No significant differences were observed 

in blood glucose, total protein, uric acid and 

Triglycerides concentrations among 

treatments (Table 5). Broilers receiving 
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Terbutaline and L-carnitine L-carnitine 

Terbutaline had lower uric acid, total 

cholesterol, HDL, LDL and triglyceride 

concentrations compared to the control 

group. Further results showed that the lowest 

glucose concentration (267.61) was shown in 

the Terbutaline group and the highest glucose 

(285.49) was shown in control group. The 

highest total protein (7.78) was observed in 

birds which received L-carnitine and the 

lowest total protein (7.38) was observed in 

the control group. There were significant 

effects in total  cholesterol, HDL and LDL 

concentrations between control and the other 

groups. Birds which received L-carnitine + 

Terbutaline had the lowest total cholesterol, 

HDL and LDL concentrations. The highest 

triglycerides content was shown in the 

control group (108.53) and the lowest 

triglycerides concentration was shown in 

tTerbutaline + L-carnitine group (102.57). 

 

Table 5: Effect of different levels of Terbutaline and L-carnitine on blood parameters (mean± se) 

of broiler chickens at 42 days of age 

 

parameters  

 

Control    

 

Terbutaline L-carnitine Terbutaline +  

L-carnitine 

     

Glucose (mg/dl)                    

 

285.49±18.65
 
 267.61

 
±15.36

 
 283.84

 
±16.85

 
 271.58

 
±16.28

 
 

Total protein 

(g/dl) 

7.56 ± 0.14 7.38 ±012 7.78 ±0.18 7.67 ±0.15 

Uric acid 

(mg/dl) 

55.18 ± 2.75 52.35 ± 2.68 52.16 ±2.47 51.74± 2.84 

Total cholesterol 

(mg/dl) 

155.85 ± 8.33
 a
 133.58 ± 8.15

 b
 138.63

 
± 8.40

 b
 125.84± 8.25

 c
 

HDL (mg/dl) 65.32 ± 5.85
a
 63.47 ± 5.16

b
 63.18 ± 5.54

b
 61.42± 5.67

c
 

LDL (mg/dl) 35.63± 4.48
a
 33.27 ± 4.32

b
 33.52

 
± 4.25

b
 31.84± 4.18

c
 

Triglycerides 

(mg/dl) 

108.53 ± 15.90 105.68 ± 15.83 107.85 ± 15.68 102.57± 15.46 

 abc
Means on the same row with different superscripts are significantly different (p˂0.05 

 

The highest anti body Newcastle titres at 

18 and 28 d were observed in chickens which 

received Terbutaline + L-carnitine in the diet, 

and the lowest was observed in the control 

group (Table 6). However, there were no 

significant effects between control and the 

other groups in anti body Newcastle titres at 

18 and 28 d of age. Birds receiving 

Terbutaline + L-carnitine had the highest 

antibody Influenza titres  at 18 and 28 d 

compared to the other groups, and the lowest 

antibody Influenza titres was observed in the 

control group. There were no significant 

effects in antibody Influenza titres between 

the control and the other groups at 18 and 28 

d of age.  
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Table 6: Effect of different levels of Terbutaline and L-carnitine on  immune system of broiler 

chickens  

 

Parameters  

 

Control    

 

Terbutaline L-carnitine Terbutaline +  

L-carnitine 

Anti body titres - 

Newcastle (log2) 

    

at 18 d of age 4.3± 0.52 4.5±0.5 5  4.6±0.57 4.8±0.58 

at 28 d of age 5.2±0.21 5.4±0.22 5.5±0.23 5.6±0.25 

Antibody titres - 

Influenza (log2) 

    

at 18 d of age 4.3±  0.51  5.4±0.54 5.6±0.55 5.9±0.58 

at 28 d of age 5.8±  0.34  6.2±0.37 6.3±0.36 6.5±0.38 
abc

Means on the same row with different superscripts are significantly different (p˂0.05) 

The present study demonstrates that inclusion 

of beta adrenergic agonists, Terbutaline and 

L-carnitine, in the diets of broiler chickens 

had considerably increased body weight, feed 

intake and improved feed conversion ratio at 

42 d of age. The finding that beta-adrenergic 

agonist induced the changing of the 

metabolic pathway by inactivation of protein 

acceleration (Leeson, 2000; Hamano, 2002). 

In another study, feed intake was not affected 

by dietary supplementation with gemfibrozil 

in mice and hamsters (Cunningham et al., 

2010). Other investigation showed that L-

carnitine had an effective influence in 

improving body weight gain, mainly in 

groups fed with diets marginally in lysine 

and methionine plus cystine content, 

respectively (Schumacher et al., 1993). 

Lettner et al. (1992) reported that addition of 

L-carnitine from 20 to 60 mg/kg tended to 

improve growth performance of broiler 

chickens. The improvement in body weight 

gain caused by use of L-carnitine in the diet 

may be partially explained by an increasing 

plasma concentration of insulin-like growth 

factor-I, which consists of 70 amino acids 

and has the potency to stimulate body weight 

gain (Kita et al., 2002). FCR was influenced 

by L-carnitine at 250 mg per kg diet. This 

level improved the FCR and is similar to 

Rabie et al. (1997) and Rodehutscord et al( 

2002). Other studies reported finding of no 

effect of L-carnitine on FCR (Barker and 

Sell, 1994; Buyse et al., 2001; Lien and 

Horng, 2001). Nouboukpo et al. (2009), who 

investigated the effect of L-carnitine 

supplementation in drinking water on the 

growth performance of broiler chickens, 

observed at 7 d of rearing that chickens from 

the control group had significantly lower 

body weight compared to the experimental 

groups receiving 30 and 60 mg of L-carnitine 

in drinking water. Rabie and Szilagyi (1998) 

and Buyse et al. (2001) observed positive 

effect of L-carnitine on the body weight of 

chickens on the end of fattening period but 

the differences were not significant. Other 

authors who studied the effect of L-carnitine 

on broiler performance found that it had no 

effect on body weight (Leibetseder, 1995; 

Lien and Horng, 2001; Xu et al. 2003; Cevik 

and Ceylan, 2005).  

Our results show that broilers receiving 

Terbutaline and L-carnitine improved carcass 

characteristics by decreasing abdominal fat at 

42 d of age. Furthermore our results show 

that broilers which received Terbutaline and 

L-carnitine increased spleen and bursa 

Fabricius relative weights in comparison of 

the control group. Gwartney et al. (1991) 
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showed that addition of cimaterol (a beta 

adrenergic agonist) in  the diet of broiler 

chickens at 1 ppm had no advantage in 

carcass composition after a 1-week 

withdrawal period. Birds given diets 

containing metaproterenol sulfate, had a 

trend of lower liver, heart weight and 

abdominal fat pad (p<0.05) which is in 

agreement with Jones et al. (1985) and 

Takahashi et al. (1993). The reduction of 

carcass fat may be inactivated by inhibition 

of lipid synthesis (Duquett and Muir, 1982). 

Improvement in body weight gain and 

subsequently breast weight indicated that 

probably these compounds promote muscle 

hypertrophy as reported by Hanrahan et al 

(1987). Several investigations reported that 

adding 25 or 50 ppm L-carnitine decreased 

abdominal fat pads (Rabie et al. 1997a; 

Rabie et al. 1997b; Rabie and Szilagyi, 1998; 

Xu et al. 2003). Burtle and Liu, (1994) 

indicated that L-carnitine supplementation to 

diets altered fat metabolism and reduced 

body fat content of broiler chickens. Previous 

studies reported L-carnitine alone showed no 

effect on the abdominal fat, heart and liver 

weights, as well as total cholesterol and 

triglyceride levels (Arslan et al., 2003; 

Barker and Sell, 1994; Leibetseder, 1995; 

Lien and Horng, 2001). This was attributed 

to the limited intestinal absorptive capacity 

of carnitine as well as it being easily 

degraded by microbes in the intestine (Xu et 

al., 2003). Consequently, L-carnitine 

supplementation in diets reduced  the amount 

of long-chain fatty acids availability for 

esterification to triacylglycerols and storage 

in the adipose tissue (Barker and Sell, 1994; 

Xu et al. 2003). Other studies reported either 

a decrease in abdominal fat (Xu et al., 2003) 

and lowered triacylglycerol and nonesterified 

fatty acid concentrations (Lien and Horng, 

2001) or increases in triglyceride 

concentrations (Buyse et al., 2001) in 

response to dietary supplementation with L-

carnitine. The other results of this study show 

that addition of Terbutaline and L-carnitine 

decreased blood triglyceride, total 

cholesterol, HDL and LDL concentrations at 

42 d of age. The other results also show that 

addition of L-carnitine with gemfibrozil at 

the highest level reduced blood triglyceride 

concentration. The exact mechanism through 

which gemfibrozil influences blood 

triglyceride concentrations is unclear. 

However, this phenomenon has been 

observed in humans (Munoz et al., 2013) and 

rats (Macan et al., 2010). Gembrozil has 

been shown to inhibit cholesterol absorption 

in the rat intestine (Umeda et al., 2001). 

Buyse et al. (1991) reported that the chronic 

administration of Clenbuterol did not affect 

plasma glycerol, glucose or triglyceride, 

although plasma level of VLDL was 

decreased in chickens fed with Clenbuterol. 

However, Abolghasemi et al. (2007) reported 

an increase in the plasma level of cholesterol, 

triglyceride, and glucose in chickens 

receiving Terbutaline. These researchers also 

reported that the level of cholesterol was 

increased, but that of triglyceride was not 

affected in chickens fed with Salbutamol 

(Ansari et al., 2002).  

The pharmacodynamic properties of a 

particular beta agonist administrated to a 

particular species are expected to be 

influenced by genetic, sex, and age-borne 

variations in drug metabolism and delivery 

systems.  Our results show that broilers 

receiving Terbutaline and L-carnitine 

increased antibody Newcastle and Influenza 

titres of broiler chickens at 18 and 28 d of 

age (p<0.05). Parsaeimehr (2014) also 

showed that adding L-carnitine had a 

significant effect on Newcastle antibody titre 

on day 42. The mechanism accounting for 

the positive effect of L-carnitine on antibody 

production is currently not clear. Mast et al. 

(2000) reported that addition of Lcarnitine at 

100 mg / kg had a significant effect on 

immune response by increasing the total Ig 

and IgG levels in 2 to 6 wk old animals. In 
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modern broiler production, the rapid growth 

requires more nutrients than recommended 

by NRC (Williams et al., 2000). 

 

Conclusion 
 

Considering the results obtained in the 

current study it could be concluded that 

dietary inclusion of different levels  of 

Terbutaline and L-carnitine would increase 

chicken body weight, feed intake and 

improve FCR and carcass characteristics by 

decreasing of abdominal fat at 42 d of age.  

In addition, birds fed with Terbutaline and L-

carnitine would likely decrease serum 

triglyceride, HDL and LDL concentration at 

42 d of age, and enhance antibody titer 

production of broiler chickens at 18 and 28 d 

of age. 
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